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INTRODUCTION

The EU Birds and Habitats Directives clearly outline the range of studies, which have to be undertaken by the Member States in order to select the best appropriate sites for the Natura 2000 network and to thereafter monitor their status (see EU Birds Directive Annex V, EU Habitats Directive Article 18). Moreover, the Habitats Directive Article 6 lists additional circumstances, when scientific opinion is needed:  particularly for the environmental impact assessment procedures (Paragraph 3) and possible compensatory measures (Paragraph 4).

This means that Latvia has to be prepared for fulfilling these tasks in future and therefore needs to have sufficiently experienced fieldworkers and the necessary financial means. Most of the tasks mentioned above would normally involve inventory-type studies, which are based on presence-absence observations of a certain species in a certain territory. Accordingly, the presence of protected species would mean restrictions for certain types of human activities, but absence means that such activities will not be constrained. The presence of a certain protected species can also determine the kind of management, which has to be carried out at the site for the benefit of that species’ conservation.

The current project Preparation for Latvia’s Compliance with the Emerald and Natura 2000 Networks of Protected Areas (in short known as the Emerald Project) largerly covers these tasks for the Candidate Country Latvia. Despite having experience from a number of similar previous projects, we obviously made some underestimates in fieldwork budget and overlooked some potential difficulties during the project preparation. Such errors should be avoided in future when, as noted above, similar projects will be undertaken by others.

The Emerald Project undertook a special study which aimed  at the preliminary assessment of  the i) optimal time allocation for fulfilling the inventory tasks; ii) optimal organisation of study trips and iii) the potential outcomes in terms of recorded bird species. This assessment was based on the field work of ornithology experts  during the project’s first field season in 2001.

STUDY ASSUMPTIONS

Managers of each project or programme, depending on the objectives, have to decide on the most optimal level of detail in the field studies. Table 1 shows how the scope of the field activities might differ with respect to the project’s ambitions. Mistakes in decision making at this early stage can cost a lot, since both extremes are possible: either 1) studying too many aspects unnecessarily or 2) studying too few aspects to obtain a clear answer. In the first case, the project can waste money without sufficient benefit and in the second case can fail to provide adequate answers to the questions asked. 

In field biology, many objects can only be investigated in a very limited period: sometimes only in a few weeks in a year. Thus overlooking the need for some specific data could cost somebody a year, since no repeated activities might be possible. But if a project’s duration is one year, one can meet very serious problems accordingly.

A complete set of data for a protected area would cost a lot of money and rarely exists. Today, many aspects of species’ ecology do not need specific surveys, since results of such can be found in the literature, and a short adaptation study adjusted for particular site circumstances, would be sufficient. Unfortunately, this is still not the case with all species and questions. A recent example with the Great Snipe Gallinago media in Latvia showed that sometimes prior ecological studies are absolutely essential for planning and implementation of conservation measures (see the Completion Report of the Species and Habitats Project, 2000).
Table 1. Designing and managing protected areas for the species of conservation concern: study needs and consequences.

Objective
Data
Duration 
Relative complexity






Decision on site in principle
Presence-absence
Days
Low

Site design
Counts, distribution
Weeks
Medium

Site management
Ecology studies
Years
High






The task of the Emerald Project was to make a country-wide inventory of the existing Specially Protected Nature Territories (SPNTs) and some potential new sites, for example, Important Bird Areas (IBAs). The aim was to investigate the presence of bird species listed in the EU Birds Directive Annex I and species and habitats listed in the EU Habitats Directive Annexes I and II. In other words, the field studies were expected to check about 300 territories for presence-absence and populations sizes (cover areas for habitats) for about 70 bird species, about 50 other animal and plant species and about 60 habitat types of European conservation concern. Each species and habitat type has its own distribution pattern, often different from the others. The sites cover approximately 200,000 ha and for inventory purposes 149 man-months were expected, of which 110 were for field studies alone. For the bird part of the project, 46 man-months were planned, of which about a half were reserved for fieldwork.

The project has to be completed in preferably 2, maximum 3 years, since the lists of proposed NATURA 2000 sites must be submitted to the European Commission by the date of Latvia’s Accession. Naturally, some data on SPNTs and IBAs already exist, but the majority of sites required further field research because the data were often quite old and conditions had changed in many places, particularly since the State’s transfer to a market economy. Being aware of this, we set the validity limit for data with a maximum of 10 past years before the start of the Emerald Project.

Accordingly, the minimum requirement for the surveyors was set for the presence-absence data, but the maximum requirement was to obtain more comprehensive quantitative data. The latter data were specially collected when they could affect the decision about a site’s importance in principle (i.e. staging migratory birds), or such data could be acquired without great effort (i.e. colonial and community-breeding birds). We avoided devoting a lot of time to scanning large territories for the purpose of counting pairs of species with large home ranges.

Any field activity should be carefully planned in order to avoid expending an unnecessary level of effort compared with the results (i.e. data) obtained. To-day powerful GIS technologies can greatly support fieldworkers by providing sets of information, which facilitate modelling the distribution of species and habitats. Being aware that normally fieldwork is more expensive than office work, we tried to follow the simple principle that anything that can be done in office, should be done in office. This means that the expert going to survey a territory should be fully informed about its character and existing information and should be equipped with the necessary maps. 

In the Emerald Project preliminary site analyses and summing up of the data (Activities 1 and 3 in Table 2) were carried out systematically by group co-ordinators and therefore these activities, as far as they relate to payments (expenses), were separated from the actual field work (Activity 2 in the Table 2), which was mostly carried out by different people (more than 20 bird experts participated in 2001). In other circumstances (smaller projects), however, analyses are usually done by the same persons. In the Emerald Project, fieldworkers were asked to enter the raw data in the Site Survey Forms, which were specially prepared for this purpose. Group co-ordinators later undertook data interpretation  and data transfer to the Standard Data Forms, i.e. the paper version of the Natura 2000 database.

Table 2. Components of fieldwork costs.

No
Activity
Expenses





1.
Fieldwork preparation: analyses
Expert fee, office expenses, equipment*

2.
Fieldwork
Expert fee, travel expenses, equipment*, per-diems, communication costs

3.
Summing up data: analyses
Expert fee, office expenses





* Equipment mostly is purchased before field studies; only small expenses, i.e. batteries, film development etc., are associated with actual field activities.

The analyses undertaken for fieldwork preparation mainly aimed to identify what should be surveyed, when, where and by what means. The better and more precisely these points can be clarified to fieldworkers, the better the results which can be expected. Exceptionally, some minor adjustments to the initial tasks can be allowed during the study. Planning is also important because of economic reasons. Therefore, prior to field survey, we studied existing data (published and unpublished), maps and satellite imagery in order to detect the habitats within target areas (SPNTs, IBAs), which would most likely contain the species concerned. This likelihood was estimated using the existing scientific knowledge on appearance (best survey time and methods), distribution patterns and habitat preferences of each species. Thus it was possible to narrow the survey efforts by rejecting the areas considered unlikely to hold protected species either because of habitat type or time of year (Figure 1). For example, we did not search for typical forest species in grasslands and vice versa, and also typical early breeding species in the late breeding season. 

It was also important to select the best survey strategy: e.g. walking vs using running vehicles. The latter was generally more applicable in early season (for owls and woodpeckers) when there are no other bird species recordable and one cannot miss them when driving from one observation point to another. 
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Figure 1. Simulated results of survey needs of the Site ‘X’. The purpose of the dotted line is to show that in some circumstances field expertise may show the need for investigation of some area earlier rejected during analyses.

Further in this paper we shall discuss only Activity 2 in Table 2, i.e. the direct field survey costs. For our purpose, we looked for data ensuring reliable measure of costs of the above activities. Traditionally, for field surveys, the costs are constituted by personnel time, travel expenses (consisting of fuel cost and vehicle maintenance cost) and field equipment (Table 2). However, field equipment costs vary greatly and are not always dependent on the scope of survey. For example, buying a tent, a computer or a GPS receiver does not really depend on project length or whether 10 or 100 territories should be surveyed. Thus we shall not discuss field equipment costs further in this paper.

In order to obtain the above information, we assessed the activity data of 3 experts, who, throughout the 2001 field season, carefully compiled records of: time spent for travel, time spent for surveys at site, number of kilometres driven and number of species recorded. The agreed unit for the latter, for purposes of this study, was the presence of a species of EU Birds Directive Annex I in an individual SPNT or IBA. The presence, according to terminology of the European Breeding Bird Atlas, corresponds to categories B-D; i.e. breeding possible, probable and confirmed. 

Of course, recording of species is a satisfying event, and more species records usually mean greater success of the exercise. However, it is not always so, since for inventory purposes a negative result (not recording of species) is also a significant outcome, which can lead to valuable conclusions, decisions and action. Therefore experts were not primarily required to record as many species as possible, but to undertake a sufficient and satisfactory inventory. Although we further use the term ‘success rate’, it should be understood as a measure of Latvian biodiversity rather than indicating the expert’s merit. 

All experts involved had more than 5 years’ experience in similar inventory projects. Two had their offices in Riga and one in Eastern Latvia, and accordingly all travels were calculated to and from their home cities. The assumption of fuel consumption was 10 litres per 100 km, which is close to average for the cars involved. However, the Emerald project did not directly pay fuel costs, but paid 0.12 Ls per km, which was calculated to cover both car maintenance and fuel costs. Experts were paid fees (on monthly basis, but calculated also down to a daily basis) and communication costs per day. The calculations were based on an assumption that one person-month is 20 working days, 160 working hours and 9,600 working minutes.

RESULTS AND DISCUSSION

The experts performed 68 site visits of which 18 were repeat visits undertaken in different months. In total, the experts spent 18,722 minutes (ca 312 hours) at site (direct survey time) and 12,902 minutes (ca 215 hours) travelling to-, between- and from sites. Experts succeeded in compiling 303 presence records of bird species listed in the EU Birds Directive Annex I. The average speed during travelling to, between and from sites was 51 km/h.

These studies covered 83,137 hectares of SPNTs and IBAs. Accordingly, field survey of 100 hectares required totally 38 minutes, and of those 23 minutes were of direct survey time. Travelling in order to cover 100 hectares required an average of 15 minutes, covering  13 km and using 1.3 litres of fuel. One man-month input would therefore cover about 25,000 hectares. On average, one new species for surveyed territory was found per 274 hectares. However, these results should be interpreted with care. The total figure of 83,137 hectares includes whole site areas (i.e. white, light grey and dark grey areas in Figure 1), since it proved to be difficult to calculate the areas exactly covered in each site visit, which is much smaller, say about 50% of the above. Accordingly, the above results should be adjusted. It was also not considered reasonable to use the number of sites visited, since the size of  SPNTs vary remarkably from 10 to thousands of hectares.

New species of EC Birds Directive Annex I for a site was found at a rate of 1 per 104 minutes of total field survey time and per 62 minutes of direct survey time. Travelling alone required 42 minutes, involving 36 km of travel and 3.6 litres of fuel. Consequently, during one person-month, an expert is likely to succeed in 92 species records per site and, in order to do it, travel 3,312 km using ca 330 litres of fuel.

We compared the efficiency of one-day (n=10) and multiple-day (n=53) field trips in terms of the ratios between time spent at site and time spent travelling. Naturally, as more time is spent at site, the greater is the likelihood of finding species of interest. The above ratio for one-day trips was 1.23 and for multiple-day trips 1.48. Thus, as expected, multiple-day trips were obviously more economical but the difference was not very large. It can be explained by the fact that one-day trips were usually undertaken for visiting areas close to the experts’ home areas, while multiple-day trips were planned to reach outlying regions. Such a strategy proved to be most adequate and worth recommending to others.

The above data should provide some guidance for others planning similar projects involving significant field survey activities. The results provide some basic ‘rules of thumb’ related to survey costs. However, we leave it for others to calculate their actual expenses in detail, since these will vary between countries and over time. For example, in Latvia, the expenses for experts’ services and fuel changed to a significant degree during 2001.

FURTHER STUDIES

We are aware that the results obtained in this assessment are valid for generalisation only in similar types of studies characterised by a number of features: 1) a country-wide study, which deals with multiple target areas spread throughout a large territory; 2) a general study, where only baseline information is collected without going into detail (e.g. ecology of individual species etc.); 3) a study, which involves a large number of experts and running vehicles. 

In other circumstances, e.g. total inventory of some territory or an administrative region, the above calculations may be not relevant. For example, for total inventories of some uninterrupted area, travelling between survey points will consume less time and money. Therefore we would like to encourage other project co-ordinators also to make similar calculations, if such data are available.  

From our side, we shall try to update these calculations after the 2002 field survey season, possibly paying more attention also to the costs of data analysis and interpretation performed at the office. Of particular interest would be finding ways to record actual areas covered during inventory work in order to avoid possible miscalculations (see above). 

Since this was a pilot study, we used birds since they represent the animal group most intensively studied during the past decades in Latvia, with a wealth of experience in organising field studies accumulated. Nevertheless, the extrapolation of findings to other branches of field biology, (e.g. mammals, fish, amphibians and reptiles, invertebrates, plants and habitats) or to some other field activities (such as border demarcation for protected areas) should be done with care because methods applied in different studies require different allocations of manpower and time. From the previous experience in Latvia, the bird component of any complex biological inventory is often considered as the easiest one, partly because this group is probably the best known. In order to test this assumption, we need to carry out similar studies with other  biological groups as well, which remains a task for the future.
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